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(54) Powder coating method and composition for electrostatic coating of pharmceutical substrates 



(57) A method of coating a pharmaceutical 

substrate, especially a tablet core, wherein a 
pharmaceutical^ acceptable powder coating material 
comprising active material is electrostatically applied 
to a surface of the substrate, wherein the coated 
substrate constitutes a dosage unit; and a powder 
coating material suitable for use in the electrostatic 
powder coating of a pharmaceutical substrate, in which 



the material is pharmaceutical^ acceptable, is 
treatable to form a film coating and includes composite 
particles, the composite particles comprising two or 
more components having different physical and/or 
chemical properties, the material comprising active 
material. 

The pharmaceutical substrate may contain the same 
active material as the powder coating material or may 
contain a different active material from the powder 
material or may contain no active material. 
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10001] This invention relates to the electrostatic coating of pharmaceutical substrates with a powder coating 
material and to powder coating materials for coating the pharmaceutical substrates. In particular, but not 
exclusively, the invention relates to the electrostatic coating of cores of pharmaceutical tablets with a powder 
coating material and to powder coating materials for coating the cores of pharmaceutical tablets. While reference is 
made throughout the specification to pharmaceutical tablets and the invention is of particular application to 
pharmaceutical tablets of conventional shape, it should be understood that the term is to be interpreted in a broad 
sense as covering also other products to be taken orally such as pellets, capsules or spherules. 
[0002] Electrostatic coating of electrically conducting substrates such as metal objects is weO known. For 
example in certain paint spraying processes, paint is electrically charged and droplets of paint are sprayed onto an 
earthed metal object Such methods have been successful in obtaining a uniform coating on the substrate. 
[0003] Electrostatic coating of electrically non-conducting substrates, and pharmaceutical tablet cores in 
particular, is more difficult There have been proposals for electrostatic coating of tablets for many years. For 
example, GB 1 075 404 proposes an apparatus for coating tablets in which an atomiser is used to spray finely divided 
particles of a coating solution onto tablets in a high potential field. The coating is dried using, for example, an 
infra-red heater. Such proposals have not however been practised on any substantial commercial scale and the coating 
of pharmaceutical tablet cores is most commonly carried out as a batch process by applying a Squid coating in a 
revolving drum. The Dquid coating material may of course be supplied in some cases in powder form but, if so, it is 
then dissolved or dispersed in a liquid prior to application. It is not, therefore, applied to the tablet core in powder form. 
[0004] It is in many ways easier to apply a Gquid rather than a powder coating to the core of a pharmaceutical 
tablet It is difficult to obtain adhesion of the powder to the tablet and in order to secure the coating to the 
core, the powder must be transformed into a film without damaging the tablet core, which usually wffl include 
organic materials. Furthermore an even coating is required and it is difficult to obtain an even coating of powder 
on a tablet core. 

[0005] When a liquid coating is used, the coating must be dried. Theoretically such drying could in some 
circumstances be carried out at room temperature but in commercial practice it is important, for example because of 
the rate at which the process must be carried out, to heat the tablets and that is expensive because of the large 
input of energy required to vaporise the solvent used in the liquid coating. Another disadvantage of liquid coating 
is that it cannot be used for coating materials that are not soluble or suitably dispersible in a usable liquid 
preferably water. 

[0006] W092/14451 is concerned with electrostatic powder coating of pharmaceutical tablets and describes and 
illustrates a process in which the cores of pharmaceutical tablets are conveyed on an earthed conveyor belt and 
electrostatically charged powder is sprayed towards the cores to form a powder coating attached to the surfaces of 
the cores. The powder coating is then fused to give a fused film coating secured to the core. 

[0007] A disadvantage of such a method is that the majority of the powder sprayed towards the cores is not 
charged and is not deposited on the cores. That leads to overspray and to wastage of the powder material and makes it 
difficult to obtain a uniform coating. . 

[0008] In a first aspect, the present invention seeks to provide a powder coating material suitable for use in 
the electrostatic powder coating of a pharmaceutical tablet core and to provide a method for the electrostatic 
coating of a pharmaceutical tablet core in which a special powder coating material Is used to facilitate the 
electrostatic coating. 

[0009] The first aspect of the invention provides a powder coating material for use in the electrostatic powder 
coating of a tablet core, especially for use in a coating method as defined below, and having special properties to 
make it suitable for use in such a method. The special properties which the powder coating material advantageously 
has are further defined below and where the advantages provided by those properties are dependent upon the coating 
method employed, that method is also further defined. 

[0010] According to a first aspect of the invention there is provided a powder coating material suitable for use 
in the electrostatic powder coating of a pharmaceutical tablet core in which the material is pharmaceutical^ 
acceptable, is treatable to form a film coating and includes composite particles, the composite particles comprising 
two or more components having different physical and/or chemical properties. 

[0011] It is important that the powder coating material is a pharmaceuticaOy acceptable material. That in 
itself imposes severe constraints on the powder coating material since at least most powder coating materials that 
are commercially available for use in electrostatic powder coating processes are not physiologically tolerable or 
pharmaceutical^ acceptable and materials that are commercially available for use as coating materials for 
pharmaceutical tablet cores are not in a form suitable for electrostatic powder application because other properties of 
the material are not suitable. 

[0012] The powder coating material of the invention includes at least two different components, each different 
component having different physical and/or chemical properties. It is much simpler to provide a powder material 
having the desired properties referred to above and elsewhere in the specification by providing a material composed 
of more than one component than by providing a single component material. For powder materials including two or 
more different components, we have found that improved coatings may be achieved where the powder includes 
composite particles of the componentsr 

[0013] ft is particularly important for the particles of the coating material to include more than one of the 
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components where one or more of the components do not have th« j^.,, , . , 

onto the core when, for example, the methodTcoatinq usrt h Propertes to become coated 

particles are not composite particles those oarBc^ of ^f^JL ^? ,n * e ^""P 18 below. Where the 
P^Pfrties may simply SSL £ ™* U roe1f Kef and £ ffifcSU ta^olS .SL^"^ ^ 
of the composite particles is thought to improve the aflUancVrf IS^n «° £ ta ff. et . COfe - The ,ndus,on 

Clo or ^dTer^cCnff The" ^0 S5ff^i2S£ T ^ ^ 

SESS^^fnr^ -mposrte partides. IdeaHy. 

particle size of the composte partoe fe S wK? tot JZLTZ T to feasib,e> in particu,ar the 
different physical and/or^emical pro^tfe^ advanteo^n J^ 6f ,ndudes _ m ore than two components having 
component Ideally. substant^aTo^ ^ 3)80 indude8 those otheT 

of the different components. However T SSSTUSSSH m P" se J* 0 ^ 6 P*W" including each 

i^^SSXVS The coprocessing may comprtse 

a relatively large size, for example in the case ^ oforanu?^ Z MS method !t of co-processing results in particles of 
^ent^ng stopto ^^^,^^5^ to perfonn a 

-Zen*^ m, of the 

S;. sizes of the components and the ^l^Z^tSl ^AST?? inJ? 

method of coating ad^ntegMusTindSoS ftTa£5?S£ !«?" < ?2? n9 8ecured t0 * e °° re - Thus the 
the powder, the powder fe treated ^0™ fL l*I SUrt ! ce of 1,16 teb,et core has coated with 
advantageously coEus in tnatl to °n5^JJL^SS2JTS h A* «S* 106 fe 

to the naked eye. for example between oartUntf nfin??^^:." tnere may 06 smal1 9 a f». not visible 
treatment step^Thus the SSr?mS bTSKl? SfStS TISZS?"?? 0 "!! 11 t0 0ne another dunn 9 m « 
free of any gaps and/or is subito^ tomoi^ ' ewtan appfiCa1,on8 rt 18 P"*"* that the film coating is 

when coating a pharmaceutical UM^S bS2^S^ h ^ JL 1 ?!!! ^f 0 " 9 * e8pedaBy ^"tageous 
film coating can be used to impart s^nXa^ate fte^J^w i^ 10 of ,ow mechanical strength and the 
as packaging and opening *Z£mS SfZSlFSi te 1 e > more . res,8 tant to subsequent processing such 
will often tevery weak whe^ ffied from thl •S^Si^* 8trefl9,n t0 tablet core. 

Kb* JUtTS^C ^fK^TSj"^' 8 * a temperature of teas than 250'C. more 

afraosphlfc^eSSreS Ta?em~rte of?^ ^"f^^"^^ tne P° wder coating material is fumble S 
powde? can bVSIofo™^^ * b »• 

demand on the material because of the sensffivrtv to h«TvS S^LST 88 '" 9 1,16 tablet core and *<■ Imposes a 
Preferably the powder coatog^teria I hasTSn^J^f in ^ teb,et , S 0001810 organic materials, 
range of from 60'C to 10o"c Fw a material etn^n^, L2"J! ,lfl 2 ° f 1° C to 180 * C ' mt>re P**** in the - 
has a softening point in the range «?arc ^to St? 9 tranS ' t,0n • * e powder ooatin9 matenal P refera "y 

SS and ^VdlSrTmraTp.^ °? «*q material. Many materiats are not 

exposure to the hea! ? source .tor S^«£^1*S S?^ 8 ^ 9 " ^ "^ ,re a to "9 

and the ^e token to form the «m on tjfe c^r^a^aSe^ economlcTeSs ** C °" " 

SL maSg ffi SffST l^me^riakl". "r 3 * " S**" *" ° f ^ ^ on ^ 
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S , ^»° f Thf ,K er T rial T ^J^f^.P 3 ^ 0 ' wholly by reducing the pressure of the environment of the 
£mM Jl! ™ TJ" the t P° wder "at*" 81 »• treatment may simply be a physical change from a solid to a 
■quid and then on cooling, to a continuous soOd film. Alternatively, the powder material may include a polymer 
wh,ch * cured during the treatment, for example by irradiation with energy in the gamma ulbT violet or radto 
frequency bands, to form a cross-linked polymer film. 

EL h.^? that the particle size of the powder coating material also has an especially important 
effect on the behaviour of the matenal in an electrostatic powder coating method. Advantageously the material has a 

S2!2lr^S?LSr ^ k! 26 ,ess ? an . 50um - 71,8 term "P 3 ™* 8 to the equNralent particle 

diameter of the particles and may be measured using, for example, laser light diffraction. 

10 ir 271 ^ V Vh ? rB * e relevant P artic,e » a composite particle comprising an agglomerate or aggregate of particles 
to particle see is that of the composite particle and not of the individual particles in the agglomerate or aggregate 
E u SU( * 8 p ?J de . *• fe surprisingly small for a coating material for a pharmaceutical tablet core and 
K^^JHTf F^T ^"feed 88 havin 9 disadvantages such as making the material more difficult 

mJ7^£L 22! SL^ 6 ° f 1,8 cohesweness - We have found, however, that for coating pharmaceutical 

15 £?!L 8n electrostatic process there are special benefits in adopting a small particle size and to 

benefits more ton counter the disadvantages. For example, to high surface to mass ratio pVo^ ded by Tsmafi 
S^tZ^ ^ °" h common to the inertial forces IncreLng to 

^Sw ^ nefit o/ increasing to force on a particle that causes it to move into contact with 
C ,° re ^jS a reduct, °" IP *• inerti8 reduc88 me ^ce needed to accelerate a particle and reduces to 
likelihood of a particle arriving at the tablet core bouncing back off to core. We have found that it fe e«»cianv 

20um. Preferably at least 95% by number of the particles of the powder material have a particle size of less than 

10029] Especially in the case where for a chosen powder material it is found that tore is a tendency for the 
^ J^ UnC6 ■?? fro T a surface of me **** <*»*• 8 Pretreatment composition may be applied to a surface 
^m™*™ r l the -55° fe . supported adjacent to the source of powder material The pretreatment 

25 £^?5S, rt r0Ve ° a f tUre 0f P 3 ^ 68 * ^ surface of 818 «>re and can enable larger particles, even as 
l^Z il!"' t0 be _ used 88 1,18 coating material. The pretreatment composition may be a liquid and may increase 
SfnuSSrffl ° n J£f Pf deS t0 h °' d *! m 00 * e core ' Where 8 Pretieatment fe used, preferably a?teaM90% 
?seeT«!S torTloC ^ 8 "™ Mm ' a " d PfeferaWy 31 lea8t 50% * numbar of the particles have 

E22 a-JL/I PartCle J"*. fe reduced too **■ me difficulties associated with handling to powder become 

ITZp^T^^J^n^f^. least preferaWy * ,east 75% - m08t * vo,ume 

SSSL havlngTda^San^m^ P " i * * m * r * ab0Ut 1 ° Mm ^ """^ "° 

from 5pm to 25?^" 31 ' eaSt 3 ° % * V °' Ume * ^ PartiCleS ° f * 6 POWder haVS 3 partiCte Size in me ranfle of 

S rf JJS,^ 'S"? *!? "J*, !! SO o^ CU,arty important for 1,18 Darticles of 108 P°wder to "ave 8 narrow 
3« L^^. hT' Pr8ferab| y 8t , ,east 30% - more P^raWy at least 75% by weight of to particles have a 
h^^l v f, l? R a ^ n9e ° f fr0n1 x 10 more Pn*««* ^ a range of from x to 1.5x. most preferably 
in a range of from x to 1.25x where x represents a size of particles in to powder 

K I ^^. F ° r K eXample ' f °Ji 3 P° wder navin9 P 3 " 30168 of 8 relative| V 8mafl preferably at least 30% by weight 

lOuSta^m SStlS^Sl WhiCh HeS !1 a ra r-? e of from 10um t0 20 > ,m - more P ref8rab| y ^ a range of from 
lupm to 15pm and most preferably in a range of from 10pm to 12.5pm. 

XL l^ here 4 ? e P art J c,es J are of 8 datively large size, tor example where a pretreatment is to be used as 
SS^iShS* V8nati0n '"• P 8 ^ 6 8126 ^ 9enerally 66 ,ess man for P art,c,es 01 

45 £21? We iT 6 f0und that> reflard t0 achievement of a good uniform application of the powder to the 
?lt» fT*™ 1mm ^ core . t0 f«J Powders in which tore fe a large range of particle size are disadvantageous 
powdere . ,n w"' 0 " * 8 ra nge of particle size fe small. That fe tought to be because particles 
t^l^T* P 81 * 018 s f ea u re Preferentially coated onto to tablet core compared with particles of smafleToT 
L a nfL**\ Thls ^ tefd to inhomogeneity of to coating of to core and variations in to quality of coating from 

50 to sSSafcT 3 introduc8d batch of coating material to another coated core coated later from 

S? 0 7 mn r 0 '^l^ al in g t eOU !S'• "!! °°S I" 9 matenal nas 8 moisture content (measured by moisture loss on drying) 
Hl^^S^mSSiA ^ • m0fe Pr6ferably n0t m0fe tnan 3% ^ wei9nt b 88 ^ on me W8i9ht of the 

[0038J There are various different electrostatic effects which may be used in an electrostatic process for 
55 M&'SSSS^IS^^ t P 0 ^! 6 ' in accordance with the first aspect of the invention and various 
™ n l. electnc l Pl°P er * 8s of me Powder that are especially well suited for to use of the different effects 
th^J^Zl^f , and , a ^°ciated properties of the powder will now be described and it should be appreciated 
that each may be employed independently of or in conjunction with one or more of the others W 
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MM. «. ot. « pew*, « ae MM CO,.. The oo* g m «« p^U^etSL^ J^*? 

SSL. s«£ Jrj£?S sft i'SSTLSS £ isr^vr 1 «"*■»• ■-«. * 

J-J, .. ^ ^ the e^e-S ^WtSCcXTS 
««,ne^"eSe5^ b " l, ' * * ** » » Pa** « pew*, ueln, to, „ «„ 

-«^^»».«^b*!y^ "" ,ve """" «»«*»* 

Ke^ J^i^^rbe , cS^™' e,,a ' " » "™""« — •» -» " 

positive and negative charges T ImSw SJ^l!5f ^ 6 1 0,01,(1 of particte8 contein8 a mixture ° f 
for the powder to be of a Mmo^n^JSSw 9 P rod " ced on me ^ s "rface. Thus it is advantageous 
of the same sign on Charge FuKSre fthell^ !T*TE ,C0me8 Charfled ' substa "«ally all the partictes are 
* the powder material ^dSSSjA e^eS^SE a 9 n D of J= ha S e * ere h more of 
also have substantially the same i majnitude ofchar^ 9 Pr ° Ce8S Preferablyi most of * e P artictes «■ 

SSS by ad^rne^^ ^ "» Pr ° perties 0f *• ^ mate rial may be 

a^sraSie S? 8 " ass 

SZ«on™£^^ ^ " ^ °' in *• ^enesa of 

Ssed ofT^^CnenTS aTS^l^lfom L^^TVS, *** ** 38 
S = component 

[0052J Preferably the powder material includes a first component which is fusible to form a continuous film on 
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the surface of the core, preferably at a temperature of less than 250'C. preferably less than 200°C As discussed 
6 ^ ° f ^ SOften,n9 ° r Cr0S ^ nkinfl ° f * e ^^^Ponent vS thele^eXe 
f 0 ?" 1 . Preferably the first component is substantially soluble in aqueous media. Usually the first component 
5 A « SstopHlT aqUe ° US me<fia bUt * may 1,6 80,Ubte in 0nly 8 setected ra "9 e of PH. ZnpTe t 

l 0 r 0 «^J^^! rS lT POne ? t pr ^. e / a ^ COmprises one or more of Polyoxyethylenes. sugar alcohols and unsaturated 
b^SSl^hr^SLl^S The **** com P° nen ' '""'P** a cellulose derivative fusible at a temperature 
below 250 C. for example hydroxy propyl cellulose. Not all cellulose derivatives are suitable for use as toefirst 

10 heK^ ° Xam * e ' hydrox yP ro Py meth * ceButosa *°es not have the required fusing properfefand? cKs on 

-ffJSL J^I^TT* may COmprise P^Wene Slycol which has good fusibility properties and. after 
treatment, can form a good contnuous coat over the surface of the substrate ' 
EL The prrferred sugar alcohol is xytitol. as that material has both suitable electrical properties and is 
fusbte at a temperature surtable for use as the coating material in the coating of pharmaceutical ta Wet cores 
f5 IWJ57] Other possible materials for the first component include waxes and oils or alcohols of waxes or oDs 
^a 0 Zrthe^l a „^ f0r ^? ^ylphthalata, citric acid or esters. Where a Smpohent T£ £wXr 

Smies. Cle3rty * ere ^ 0D1ef COmp ° UndS having suitaUe Properties and the above are given merely as 
20 KJ ^ flrSt C ° mp0nent may consist of j««t one compound, or may include two or more compounds 

EL nrJnS "f^ 9 *• m0st ******* ***** Properties will not have the most preferred 

S^aS^k, v- ^ not *" Surtabte for providin 9 106 desired finish . coverage or appearance of the 
Sbed^v? 9V ' 3 exponent is preferably provided having the required electric^ p^rtiS « 

25 ESnri nomrlnt! t^H U th d ^ t0 ° d ^ * e first corn P° n ent ""a/ «*o have the desired electrical properties of the 
second component and that the second component may have the desired fusing properties of the first component 
if ffLi -a Se T^ com P° nent mav . for sample, comprise one or more of acrylic acid, polymers and co-polymers 

i£Q la^T^^JZ^™* f^**' ^ktZ and^aYderivatives Snl 

esiers ana aryi-esters and their denvatives, polyvinyl alcohote and esters, cellulose and its derivatives for 

ao S"£i ^t^** 6 * and Kl e,,U, °^ e 68,6,8 (6ither "«^nked or uncross^inTed) for exampte ett^S'lose 
£tZl th™^ e , n ° P ° lym f 8 f ° r ^ ampie cellulose acetate P hthalate and hydroxypropyl m!S 3Sm 
nd 1 . com P° ne " t may include one or more biodegradable polymers, for example one or moreirf 
S^ deS ;J )0 l ?' 9lyC0,,de !l Po^yd^butyrates, polyhydroxyvalyrate, emylene vinyl acetate coS£m a£ 
pobranhydndes (homo or hetero polymers). The second component may be polyethylene oxide c °P° , y mer8 ' an0 

2,., alr6ady ^ C ^ edl * fe P 0881 '" 6 for first component and the second component to include the same 
»nS ^^ Und8, bUt ,n ^ 08t cases me first and ^nd components are drfferentcompounds For exampte 
* 6 J1 and 8 J 6C0 - nd com P on « n »» may each include xylitol but in such a case viscosity modffiere and cTSne 
•nfnbrtors should also be addedtoprov.de the desired fusing proves for me s^d^mZent ^ 

TwLiU r«=„I^„ di ^ rS ' n9 H C ^r P0 ? ent 1 niay 1)6 006 or more of ' for exam P le . sodi «m tauryl sulphate, docusate sodium 
Tweens (sorbitan fatty acid esters), poloxamers and cetostearylalcohol. The dispersing component mav comprise the 

anTfi^ ToT™nil C0mP0Und8 38 *t °' 106 firet and/or the iecond «"nponente. £33 "above! thTtfSd 
and first components may comprise poloxamers. Preferably, the material includes at least 1% weferaMvfrom 2% to 
5%^by weight of dispersing component, based on the weight of the material ' pr6f6rably from 2% t0 

£S5 „th-, Ad ^ ntafl ^ USV ' ^ P 0 ^ 6 ' coafinfl ""^a 1 indudes an a nti-«ction component to reduce the frictional 
TXtitSJn ^^^^L^ 68 °J "5 P 0 ^ coating material to improve the (lowabiBty of Se pSSe? 
T^anfr^on component may be titanium d.o»de. colloidal silicon dioxide , talc or starch or a combination of thoseT 

i" 6 coatn9 materia, 18 U8ed for "inimediate" release tablets, the powder coatina material 
advantageously includes a disintegrator which may disrupt the coating. In the case of a SSo^wSS 

^n inSd *• d,ante9rat0r in th6 C ° atnfl fadBtat6S "» integration of the co^nToSce the fabt S 

S3 i „„»,J he i i8inte / rat0r w ni - ay 66 one wnich swelte ""P" 1 * and extensively on contact with moisture, thereby 
dsrupting the coating. Some disintegrators may swell to become up to 40 times their original volume wftMn Tseconcte 
E^es ^suitable d^ntegrators include sodium starch gVcolate (cross^inked) and sodium ctrrToxS 



Sdum g^aS 69 ' 3 * 0 ' may 156 a gas P foducin 9 «yP«. tor example sodium carbonate, sodium hydrogen carbonate 
JP071J Preferably, the powder coating material contains less than 10% by volume of disintegrator Preferably 
kS&JSXSX*" 5% * l6SS ^ 2% ' m ° re 1688 *" 1% " m0St S aKS 

22 »nH H^d^ *►! P° wde L coa ) in 3 material further includes one or more opacifiers. for example titanium 
2 „ e ,. and Pre,erab| y me matenal comprises less than 50%. preferably less than 40% more Dreferablv less 
than 30% or less than 10% by weight of opacifiers based on the weight of the material Preferably less 

i 007 ? ******* ^ P° wder ^"fl material further includes one or more colourants, for example metal oxides 
,„ Z 3, """"f* aluminium lakes, iron oxide, dyes and may include one or more taste modifiers for examole 

io aspartame acesulfame k. cydamates. saccharin, sugars and sugar alcohols or flavourings Preferebfr me !25 
S,^»ff. P^erably from 1 to 5% by weight of colourants based oTZWS?? nSeSafaS 
preferably ess than 5%. more preferably less than 1% of flavouring based on the weight of the material Where the 
flavouring is a sweetener, preferably the material comprises less than 0.5% by weight , of wSeteneM SefeiS Se 
matenal compnses less than 5% by weight of colourants and flavourings based orX wSTtha IS wffl 

13 t^^^^^^T^ * e 0padfi : r ' ^^nt and the taste SSll may c^nse £ 
same compound or compounds as that of another component of the powder coating material 

KeLs or d^r e ^ de L C ?l n9 r material " J***"* active material, that is a material which 

k • d t cre ases the rate of a process in a biological environment The biologically active material may be 
?2>£ c„» ^ y t 0lO9 ' Ca " y acBve Tno coatin 9 material comprising active material mi b7a P STo for ex^mpte 
a tablet core containing the same or a different active material, or may be aDDlied to a core^eonteininn 

20 ^ElF* mate ^ ? ay j! ,ClUde 006 ° r m0re com P° unds - The aSve'nSerS i^KSE*^^ 
^5L^ fluenanfl a9en * 8, laxatIves . anti-diarrhoeials, cob-rectal agents, pancreatic erwmes and We adds 
antianginals, diuretics, anti-hypertensives, ant^ag'ulants. Infi-m^rZto fiMn<$S 
haemostatics, hypofiptdaemic agents, anti-anaemia and neutropenia agente. hypnotics, araiolytks antf-r^hotics" 
anWepressants. anthemelics. anticonvulsants. CNS stimulants, analgesics. an^e^^^^^S 
non-steroidal antHnflammatory agents, anti-gout agents, muscle refaxams neunTSufar MOTte sterokte" 
K 9 ^ 1 T C aSentS " h ]? er S , y caemic a 9« n ^. diaflnostic agents, antibiotics. ^i^afSSUf^S 
hro^h^" 08 ^"^ 3 ^ nuWronal . agent8 ' vitarnins ' electrolytes, anorectic agents appetite suppVessante 

^^o^TnJ^^r^' deC ° nfleStant8 ' a ^ laUC ° ma ■■"^2- -'-S 
S agen^rt^ 

cellutose. microcrystelline cellulose; binders, for example polyvinyl pyrrofidoni. starch mudK 12' Sa 
22 ra l^ cross^inked sodium carboxymett* c^ulose, sodium ZcTgS^dTos^^ 

SSSSSKS^ '"J"^' , for examf ? le ma 9"esium stearate. sodium stearyl fumarate; glidants for Sample 
jSf' 1 s " r / actants . for ^mple wetting agents: sodium lauryl sulphate, docusate sodium- colourante 
flavours and/or gas producers, for example sodium, bicarbonate and citric add 1 
35 £2™ The tablet core may also comprise one or more of the active materials listed above 

iS ma t<,n^ erat 5' me P° wde r coating material indudes at least 0.5% by weight more preferably 1% by weight, of 

KL ria J he proportio ™ in w ** h me components of the powder coating material are mixed is largely dependent on 
40 win b ^2L2TS2 mtT^^ 9 mate ?i and me nat "re of the substrate to be coated 9 The ^portions 
UsuSr ^Kl^^LE? electncal and fusing properties of the powder coating material are obtained. 

w*m'J f^LUS L,™! matenal wdl contain at least 10%. preferably at least 15%. preferably about 20% by 
weight of the first component Usually, the powder coating material will contain at least 10% preferably at least 

?Ttan2 f«?«,»^f Preferably the ratio by weight of the second component to the first component is about 3: 
« 21?1? """P 0 " 6 "* de P ends on me material comprising the first and second components The ratio may be 

XL ^ vento " ^er provides a coating material for the electrostatic coating of a pharmaceutical 

Sf^iS "SET 1 . m ? Udin9 "P* materiaL * indicated ab °ve, the coaling material comprising 

ZZlXSSEL^ °' fW examp,e> a teb,et ^ containing,the same or a different active material o? 

may be applied to a core containing no active material. ^ 

50 Huah ^H^T smaM doses of . activ e material are to be administered in tablet form, the active material is 
jELrt.\SE vo, " me , 01 ""I? 0 *' 6 w mat enal in order that a tablet of manageable size is produced 
llt'^ mate I!i an , d material nave blended together and doses of the "ratuHng 

mKtijre tabletted^ It has been found that it is very difficult to control accurately the amount of active material 

55 E!f2oi„ ^ aP ? yin9 ^ material t0 a surface of me teb let it has been found to be possible to apply 
accurately very small amounts of active material to the tablet leading to improved dose reprodudbflity 

1 ™ Z Jb e am ° unt of active material contained in the coating material will, of course, depend on the size of 
the dose of the active material to be applied to the substrate and the thickness of the coating to be formed. 
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TfT! 1 T !! ' eaSt 0 5% by W8j 8 ht ° f active material based on the weight of the coating material 
ZZZL ^"^^"sV. *e coating material is a powder coating material. The coating material mav therefore 

sarjsa ssss B - to - — -skews: 

5 [0084] Preferably, the coating material Inducfing the active material has at least 90% by number of nartirteo 

fo U^ 1 P 6 finst J^Pec* of the invention also provides a method of electrostatically coating a Dharmaceutical 
^t 00 ' 6 ^ 3 P 0 "* 6 ' materia| . * e Powder material being as defined above. 9 8 pnarmaceut,cal 

..K^n The first aspect of the invention further provides a powder coatina material for use in ttm j.*™**. 
coating of a substrate, the powder being obtainable by a me^od as\SbSole electrostatic 

Wp««J^ ^ Pf0VWeS 9 «-» comprising a tab.et core 

!°!™Lr Ml h mf^L aSPeCt ° f ^ inVenti0n further provide8 a metnod of a pharmaceutical tablet core with 

an P tS^ Sfw^TTZ^nr n9 tH!' e ^ C0r l 8 l aCent to a « M * coating mZw! i s^ch 

SIHP powder towards "** core and a surface of »• «• to "eco™ iSSKl *I !U£mS 

E°?L„» B oTt U f ^^f" 9 f <he core invoVes me direction of Powder material towards the tablet core 

25 SmS A- Part i Ular ad ^ nta 9 e * t" 6 method is that it can be carried out as a continuous process 

if^nLor it 8 nta9eo f U8 ^: * e tob,et core fe conveyed on a conveying means through a region adjacent to the source 

S 1 . The metnod m !V Pe employed to coat tablet cores that would be too fragile to withstand conventional 

■ mmmmmm 

35 l f?!f£L The ^ We * 1 core ma * 06 supported from above adjacent to the source of powder coatina material and the 
powder may nse from the source upwards towards and onto a tower surface of the substrate 

^r5_ The tablet core produced by the coating method defined above may be onlv oarov coated end 

roo^i ™« w 1 ^ °" red coatn9 may ^ formed o" each of the opposite faces of the tablet 
CL^^ a «— that has been 
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So^nS^ ^ 311,19 ° f 3 0 ha ™ a <* utea ' the material having one or more of the following 

55 a) being edible by humans and/or animals, 

b) being made up of at least two different components, the particles preferably being composite particles, 
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c) being fusible into a film coating at a temperature of less than 250'C at atmospheric pressure, 

d) at least 30% by volume of the particles having a particle size in the range of from 5pm to 20um, 

j'tJJaasr 0 ^ under the acfon ° f ■«* *•«*- 

[0099] ft is particularly advantageous that the powder coating material is a ohvsiolooicallv toterahta matoria) 
KISS tJZSSTjSSZZT "»«"»*« P«W«- » a*" *a*n„ n,*** ,„ 

processing the at least two different components, substrate, the method including the step of co- 

S. 1021 ]"•■«»■* aspect of the invention further provides a method of electrostatics, * 
pharmaceutcal substrate with a powder coating material as defined above electrostatically coating a 

Slar to U'2L to IT*" ° f P 3 ^ 68 - for exam P ,e *e % by number of particles having a 

gtswr as Wm^rS r ams&ws aa» jss» 

^an?^ 

Figure 1 shows schematically a side view of an apparatus for coaling a tablet core; and 
Figure 2 shows schematically a cross-section of a drum of the apparatus of Figure 1. 

?2 1 2olnstream ^ISX^^^*^ 8h9W " * «™ arrow - to the circumference of the drum 

£324 the'oute'rlce"^ Sff S-Jf^ m ° re detai ^ reference to R 9 ure 2 - » °""P*- a rotataWe 
shown it S bTapSeltat^ lnFigure 2 ' on * ^ -""I** repressions 14 are 

arouVd L shS 2 4 an1?SSeJe mSS ^te R Z a ra 7„ m ° re , depr ^' 0nS Wi " ta ■P**» in a circumferential row 
by one continuous^sh^Ts^ she£ Sl^^t 1 "? T the ^ of *• drum - wnether formed 
dimensioned to en BuTftS InTS^ftJTi * ! I* 8 ^OT", i 4 0 " *• druiTO are ^ped «"<• 
core is on the drum In tie casfoT a ^ ^ ^° 2 half *••*?*» * *e side wall are exposed while the 
is preferred In some indtafaZ! tho h '^. ^ .°° re ' a de P re ssion diameter close to that of the core diameter 
wSSi l^SUStote ^S£W£^J" P ""!! 0f - ? h0U !l 66 8uch as to allow at least 50% of the core 
then the JSASSS^S^SSS^ S ° ° f ** ° ne to 01 * e «- and 

a°?eZctive E S uSTS ll^^^T 1 ^ from depressions on the drum and is provided with 
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the first drum12andthe second drum 1 2* 

u ~ yrrssarariis ;*rtxr&rs .*£ srstas r 
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[01Z1] Preferred coating apparatus according to the invention can coat up to 300,000 tablet cores each hour 

zsssjss, assra %r tor - ■ - - — — — — s £.« 

Example 1 

[0122] A dry powder coating material was prepared by the following method. 

(a) A sample containing, by weight, 

55-55 Eu *!* RS (Trade mark ) < fine Powdered ammonio-methacrylate copolymer) 

10 2rx5 polyethylene glycol (high molecular weight approximately 20 000) 

15.0% Titanium dioxide 

5 0% Aluminium lake 

5.0% Sodium lauryf sulphate 

0.5% Explotab {Trade mark) (sodium starch glycolate) 

0.5% Aerosfl 200 (Trade mark) (colloidal silicon dioxide) 

is was premixed in a high shear mixer. 

Before mixing, the particle sizes of the components of the sample were 

T{ °2 50% by volume less than 5pm 

Aluminium lake 50% by volume less than 1 urn 

Socfium lauryl sulphate 50% by volume less than 100um 

Eudragit 50% by volume less than 40um 

20 Polyethylene glycol 50% by volume from 60 to 70 um 

iSm T sranulated by the following method. Water was slowly added to the mixture 

oDtamed in (a) above in a high shear mixer for a few minutes until a granulated mixture was obtained The weiaht 
of water added was between about 10 to 15% of the weight of the premixed mbrture! ™ e W6,9ht 

(c) The granulated mixture obtained in step (b) above was dried in a fluid bed drier at a tem D erature 

SSSSfSSJESrW? 20 10 30 minute8 to *■ 8 ™ na a oiSSSt 

is^'Sis^ssA vdume were of a * e ,ess *" 60m?[ - The 6 *°^™or«z 

The powder was found to be susceptible to movement under the action of electrostatic forces as defined above. 
o ( f e L T ^r^h ef *!" ft"* onto "J** core usi "9 * e metnod and apparatus described above. No pretreatment 

^sSrtohe^Kl^^Jo 6 r^r*" 9 * 0 " * e core surface — *«• ^ 

2 ? nfl n ^ tenal on * e teb,et to a temperature above 130'C for about 5 seconds The 
Sto^Va^lCm 0 ^ S,n0O,h • ^ ^ COteUred The WBta — 0f *« co ^ 

[0123] The distribution of particle sizes of the particles of the powder produced in steD fd) above was 
measured. The particle size distribution measured in volume %. proouceo in step ( a) above was 

100% less than 57.25pm 

70.29% less than 22.04pm 
5.58% less than 1.52pm 

K^i 1 Approbate* 50% of the particles had a size from 15.05pm to 32 29um 
A PPr oxi, nately 35% of the particles had a size from 18.21pm to 32 29pm' 
[0126] The average particle size was 19. 17pm (calculated as a mode). 

Example? 

[0127] A sample containing, by weight, 
fo'« % Eudragit RS (ammonio-methacrylate copolymer) 
19.9% Kjuce) (T rade mark) (hydroxy propyi ceOulose) 

15.0% Titanium dioxide 

5.0% Aluminium lake 

0.5% Croscarmellose sodium (cross-linked carboxymethylcellulose sodium) 

^H^fl^ ma ^f I V 0 ™** coatin9 material "* me method described in steps (a) to (d) of Example 1 The oowder 
,Tf ?*„ wa L coated onto and °" »he surface of a tablet core as described in step (e) ExanSe TtZ 
resulting coating was smooth and highly glossy with strong colour and good opacify, tE coUng^S judged to 
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exhibit a higher gloss than would be expected for a^nvSS filiated tablet 
Example 3 

[0128] A sample containing, by weight, 

Eudragit RS (ammonio-methacrylate copolymer) 
3975% Klucel (hydroxy propyl cellulose) w™** 
15.0% Titanium dioxide 

5.0% Aluminium lake 

0.5% Aerosil 200 (colloidal silicon dioxide) 

was used to make a powder coating material by the method described in steos ia\ tn mi of c va «ni fl < t , 
coating material was coated and fused on the surface of i £2* clre as SilS n^L^Tla T *J 
resulting coating was smooth and glossy with strong ^omand^SS. W * 1 ^ 

Example 4 

[0129] A sample containing, by weight, 

™ Eudragit RS (ammonio^nethacrylate copolymer) 

20.0% Glyceryl monostearate 

15.0% Titanium dioxide 

5.0% Aluminium lake 

coating was smooth and matt with strong colour andgoTdoS * * h * re8UNin9 

Example 5 

[0130] A sample containing, by weight, 

20 0% xjrtol ^ RS (ammonio - metnacr y ,ate copolymer) 

15.0% Titanium dioxide 

5.0% Aluminium lake 

Example 6 

[0131] A sample containing, by weight, 

™ n£ 5, Ud ^ RS ( amm onio-methacrylate copolymer) 

28.0% Klucel (hydroxy propyl cellulose) 

15.0% Titanium dioxide 

5.0% Aluminium fake 

5.0% Polyethylene glycol 6000 

0.5% Aerosil 200 (colloidal silicon dioxide) 

Example 7 
[0132] 

(a) A sample containing, by weight, 

56.25% polyethylene glycol 

20.0% Titanium dioxide 

I ™ 5% Eudragit RS (ammonio-methacrylate copolymer) 

5.0% Aluminium lake 

(0 Th. mate*, was coated onlo UN ccaa aain, n. mate, an, appals (teofeM tow.. Mudng . 
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Example 9 

[0133] A sample containing, by weight, 
56.25% polyoxyethyfene glycol 
20.0% Titanium dioxide 

I'm* 2Sf^™*™ aha " ,,aBcop, * m "> 

2 Amatena. according *o claim 1. in which at least 50% by weight of the particles of the powder are composite 
hLTJSSSS! Ite^sTto^" «*""°*» of the particles of the powder 

iia'Sesrrjc" 8 daim ' in *** 31 ,east 95% * numbef ° f *• - *• 

^"pSeSK^r* 9 daim ' ^ 81 ,6aSt 90,6 * V0,Ume - *• P-«- 0^ the materia. 
(J A material according to any preceding ciaim. in which the materia, has a resistMy, in the range of 10'a to 

c 7 hafginT erial * ~* *** ^ * abte to * «boe.ectricaOy and/or by corona 

8. A material according to any preceding claim, which is an electret or a magnet or a paramagnet 

mi^ir^Solr PreC6<fin9 ^ " ^ *• material is freateb,e 31 a temperature of less 
«ie^^^ b 3bte to te ^ form a film, coaling at a 

£ material according to any preceding claim, in which the material has a matting point in the range of 50'C 
13. A material according to daim 12. in which the material has a melting point in the range of 60"C to 100°C. 
soUg^^ — exhfcfc a glass trans.on and me 

15. A materia, according to any preceding claim, in which the materia, comprises a polymer which is curable to 
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form a cross-linked polymer fflm. 



ZJ^JZZ&JZSSS' inaudi,,! ' a M 

toSTC* 050 "^ * aa "° * ««** »• « * «"*t Wo • •« «o*g « . temple of 

^r^r4^. 7 m "«r w - h "*■* - - •« i« * « r™ 

££27Z£S£' n " " **" 17 ' m ' wu '* , » ' " eond «"">»»«««* - »*<**«. 

% A inM locoMrv to * li «N* th> <hp«^ comport compter a surfactant 

5-SSt"^vr4ff*ri£^ - — — «"-.«*-*- 

28. A material according to any preceding claim, including an anti-friction agent 

29. A material according to any preceding claim, in which the material includes a disintegrator. 

aCC ° rdin9 t0 ^ PfeCedin9 Ctel ' m : indUdin9 C ° mponent8 8e,ected from cotourants and 

31. A material according to any preceding claim, the material including a biologically active material. 
M.MiSS k JS 31 ' jn ^ *• matertal ^ at 16381 05% * "*» * active materia. 
^SSJSSl COafinfl ° f 8 Pharmaceutica ' the coating material 

^ttttSttlTJZZ^ — ***** indUd88 81 18881 "» - «WMf 
35. A coating material according to claim 33 or claim 34. wherein the coating material is a powder coating material. 

37. Use of a coating material comprising active material in the electrostatic coating of a substrate. 
int,L^ «— «" ^ 8 P— —* the powder 
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that of the costing Tm^nTthlt fte^LfcJE, dttSVE^J*. SUCh 8 5 erent etecbic from 

= g °^ er ^ ssa « ass rr.r^^^e^ 

40. A method according to daim 39, in which ths method is carried out as a continuous process. 

»» — * » <*•»- — . ». sob**. k 
43. A method socordng to claim 42. In whWi the source of powder cuatlnsmatttial is eatllted. 

46. A method according to claim 45, In which tho pretreatment composition is s Nquid. 

oSmt XS* 00 """ te «• " »» Mi " WWh*"e «,. A ^ nma 

coating material. exposed surface of the substrate becomes coated with the powder 

components. suosuate. the method including the step of co-processing the at least two different 

RtXEZ^^g 1 ^ ln ^ eteCtr08ta,, ' C COatinfl 0f 8 substra * Powder being obtainable 
to 2 36 A Ph8rmaceutical tebtet a tablet core and a powder coating material as claimed in any of claims 1 

53. A pharmaceutical tablet that has been electrostatically coated by a method according to any of claims 39 to 49. 
SLinSZSL^ ^ a " e,eCtr ° Sta0C Process ' *• having one or more of the 

a) being edible by humans and/or animals, 

b) being made up of at least two different components, preferably co-processed. 

c) being fusible into a film coating at a temperature of less than 250'C at atmospheric pressure. 

d) at least 30% by volume of me particles having a particle size in the range of from 5pm to 20 M m. 
55 . dLSed^tSdl~r Und6r aCfon ° f ^ *• 
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1 to £ orS ™*"9 a substrate with a powder coating materia) as daimed in any of claims 

Claims 

1- A method of coating a pharmaceutical substrate, wherein a pharmaceutical* acceptable Dowder coatina mat^i 

2. A method as claimed in daim 1, in which the substrate is a core of a pharmaceutical tablet 

3. A metiiod of coating a pharmaceutical substrate which is a tablet core wherein a Dharmac«itir J .p u «»ntaw» 
powder coating material comprising active material is tfrtratftfo* to TSi^PSXS^JT^ 

4. A method as claimed in claim 2 or daim 3. in which the core is of conventional shape. 

& rnmnS °l^ ng J P h , ar,nac < ^utica, substrate, wherein a pharmaceutical acceptable powder coating material 
comprising active matenal b electrostatically applied to a surface of the subsfcte the ouanttv/ of T^nf, 
material applied amounting to substantially one dose of active material ^"strata, the quantity of coating 

6. A method as daimed in daim 5, in which the substrate is a core of a pharmaceutical tablet 

7. A method as daimed in daim 6, in which the core is of conventional shape. 

a aSSS VZ'Zlj?*" 1 10 7 ' ^ ** contains a different 

0. A method as claimed in any one of daims 1 to 7. in which the pharmaceutical substrate contains no active material. 
1 \^^^XZe°L daim8 1 t0 7 ' *• •*-"««*- -bstrate contains the same active 

^'partd^elc^ctSi^l.™ da ? m V t0 10 ' in ** ,eh me V™*" coatin 9 material includes composite 
KSrttes com ^ P"** compnsmg two or more components having different physical and/or chemical 

' 2 'rniXcZSS^T in "■** * ' eaSt 5 ° % * ^ °' the * *. powder coating 

13. A method as daimed in daim 12. in which substantially all of the partides are composite partides. 

14 "^h e ^iw ^T" 1 any . one of daims 11 t0 13 - wnerein me composite particles indude a first component 
aTw^b^ - » a strata at a^temperature V£ SSS& 

1 \o A mSrwhrSe^ I— a second 

^cTponeS^^ 15> ^ 84 «- 10 * * ^ « 

"'se^d^^ " -** - 31 ,aa * ™ » -eight of 

18. A method as darned in any one of daims 1 1 to 17, in which the material indudes a disintegrator. 

1 *r£.!!!£L 0d * daimed a " y 006 01 dai,T1s 1 to 18 - in whicn *• activ e material in the powder coatino material 
E ^r.S 0 ""* S !5 ctod fr0m ****** and ^otilitHnfluenrg^n te .7aS«^m? 
SKS^JT^^ e E e8 r d J? acidS ' a "« a ^y»""ics 8 antianginals, ofureti^ 

oLoTZu^ a " 0 - eoa S u »nts. antithrombotics, fibnnolytics, haemosatics hvDOliotdaemic aoenfe anti! 

SnHs e Si^' hypn0,iC8 ". a ™°W*' antipsychotics. £ 
bronchodHators. expectorants, antitussives, mucolytics, decongesants. anti^aucoma agenHral co^n^pS 
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agents, diagnostic and antineoplastic agents. 

"iA^apasr.'Bxiaa as - — ■ — — - «*> «■ 

,0 1 25x . ^ere x represents a size of particles in the powder ^ preferably x to ISx, more especially x to 

a "^:i!riaa£ ss: 1 to ^ in *** * ,east 95% * ^ * par*** of the 

^sotceTthe SS? ^"SSSya, 1 ?iS£ S? - Supportnfl 4,16 substra * ^cent to a 

potential from ^at oTtr^ Satin? SeX * such a different 

move from the source of the^wLr^wSaTe S*JSS?2S^ 1 P 016 / 1 ^ causes the powder to 

20 the powder coating material Substrate and tte surface of *e substrate becomes coated with 

*p£!E2K ISS* ^ 25> ^ *** * e SUbStrate fe Char ^ when the substrate is adjacent the source of 
27. A method as claimed in claim 26, in which the source of powder coating material is earthed. 

*£^tt^^^lZ^Z3~ * 8Upported from above and 

^JShSSS ap U So°n SVe^rteSa.^^ P 0 ^' fr ° m »* ° f 

^wStS^^ - sufcfrate the powder »e 

40 *h A Jff!iaLT5!Sa^ Z£2i ttSSe ST" "? " 9 ° f 3 P^-utica, substrate. 

33. ^ powder coating material as claimed in daim 32. the coating material being according to any one of claims 12 

M 'pha^aceulc a Str^e atin9 38 " daim 32 or **» 33 in ««*ostatic coating of a 

35. Use according to daim 34. in which the substrate is a core of a pharmaceutical tablet 

36. Use according to daim 35, in which the core is of conventional shape. 

37. Useaccordingtoanyoneof daims34to36. in which the pharmaceutical substrate contains no active material. 

* * m ^"aj^a fl ia 34 to 361 in *** *• 8u ***» «» — 

*m2KSaS aatSJ t0 in ^ *• «*~«*- — «• — ■ active 
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41 A pharmaceutical dosage form as claimed in claim 40. which is a pharmaceutical tablet 

"J^F"**" d0 " fl * ^ 38 daimed in 40 or claim 41, in which the substrate contains no active 

"■a^etaS^Syratin" £££ *™ 4 ° °' ^ 41 ' in *** *• «*— contains the same 
"^^Xti^Tco^TrSn* **" 40 ° f d * m 41 ' in *** *• oont.ns a different 
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Fig.2. 
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